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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1. 4-7, 9-13, 15-17, 21. 23. and 25-29 stand rejected and claim 8 is 
rejected under 35 U.S.C. 103(a) as being unpatentable in view of Benveniste. (USPN 
5,554,857) in view of Vahrenkamp (USPN 4,315,153). 

3. Regarding claims 1, 21, 26, and 29, Benveniste teaches a ribbon ion beam 
implantation system comprising an ion source (Item 18), an extraction system (24) for 
extracting desired ions from a source, and a mass analyzer comprising magnets (110 
and 1 12) to select an ion species. The magnets of Benveniste comprise ferromagnetic 
pole pieces and coils, i.e. electromagnets. 

4. Benveniste fails to teach or suggest the use of a permanent magnet in place of 
an electromagnet. 

5. Vahrenkamp teaches the use of permanent magnets to separate charged 
particles (Col. 3). 

6. Modifying the Benveniste apparatus to utilize a permanent magnet as opposed to 
an electromagnet alter the source of the magnetic field, but not the critical function of 
the field in the controlled deflection of ions passing through said field. 
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7. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize a permanent magnet instead of an electromagnet because 
a permanent magnet produces a constant magnetic field without causing undesired pole 
piece heating as in an electromagnet. The use of a permanent magnet or 
electromagnet is not critical in the practice of the Benveniste invention. The critical 
aspect of the magnet used is the field that is produced. An electromagnet enables a 
variable or controllable magnetic field of varying strength to be created. Further, an 
electromagnet may be turned off. Vahrenkamp further shows that advantageously the 
use of permanent magnets to separate charged particles reduces cost (Note Col. 3). 
The rationale applied to claims 1, 21, 26, and 29 is similarly applied to claims 4-13, 15- 
17, 23, 25, and 27-28. 

8. Regarding claims 4-5, Benveniste teaches that the ion implanter is a low energy 
implanter, which performs below ten thousand eV. Note Col. 2. 

9. Regarding claim 6, Fig. 17 illustrates a range of positional deviation of the ion 
beam path within the magnet, which ranges about 50 mm in a magnet. Therefore, the 
magnetic field has a length of about 5 cm through which the ion beam travels. 

10. Regarding claims 7 and 25, Benveniste teaches a magnetic field oriented along a 
short dimension of an ion beam (Note Fig. 16). 

1 1 . Regarding claim 8, the magnetic field is an electromagnetic field which decays 
inversely proportional to the square of the distance from the source of said field. Such 
decay is a rapid decay. 
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12. Regarding claims 9-13, Benveniste teaches the use of boron, phosphorous, or 
arsenic as a source and the selected implantation of positive boron or phosphorous 
species into a sample (Col. 3-4). 

13. Regarding claims 15 and 23, Benveniste teaches an ion implantation system 
having an end station having a wafer (16). 

14. Regarding claim 16, Benveniste further teaches that the ion implantation system 
comprises a control circuitry (100). 

15. Regarding claims 16 and 17, the extraction means (24) extracts desired ions and 
accelerates them into the mass analyzer. Since the extraction means is an electronic 
device, they inherently require a control circuitry associated therewith to input the 
required signal to the electrodes for generating the required electric field for ion 
extraction. 

16. Regarding claim 27, the mass analyzer is downstream of the extraction system 
(Fig. 1). 

17. Regarding claim 28, the mass analyzer deflects undesired species from the 
beam path (Col. 4 Lines 38-45). 

18. Claims 2 and 22 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Benveniste (5,554,857) in view of Vahrenkamp (4,315,153). 

19. Regarding claims 2 and 22, Benveniste teaches all the required limitations of 
claim 1 , including a beam acceleration means (24). 

20. Benveniste fails to teach that the beam acceleration means is positioned 
downstream a mass analysis element. 
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21. Vahrenkamp teaches an ion beam irradiation device having a beam acceleration 
means (42) located downstream from a mass separator. 

22. Vahrenkamp modifies the device of Benveniste to situate a beam acceleration 
means downstream a mass separation means. 

23. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to locate a beam accelerating means down stream from a mass 
separator to provide control of the energy of the ion species selected to be implanted 
into a sample. 

24. Claim 3 stands rejected under 35 U.S.C. 103(a) as being unpatentable over 
Benveniste (USPN 5,554,857) and Vahrenkamp (USPN 4,315,153) and further in view 
of Horsky et al. (US Patent Application Publication No. 2004/0104682). 

25. Benveniste teaches all the limitations of claim 1 . 

26. Benveniste teaches an extraction means (24) comprising a plurality of 
electrodes, but fails to explicitly disclose a triode extraction means. 

27. Horsky et al. teaches the use of a triode extraction arrangement (Fig. 7a-7c). 

28. Horsky et al. modifies the device of Benveniste to utilize a triode electrode 
arrangement to extract ions from an ion source. 

29. It would have been obvious to one having ordinary skill In the art at the time the 
invention was made to utilize a triode to extract ions from an ion source because Horsky 
et al. teaches such an arrangement confers the advantage of improved ion beam 
focusing (Paragraph 159). 
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30. Claims 14 and 24 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Benveniste (USPN 5,554,857) in view of Vahrenkamp (USPN 4,315.153). 

31 . Benveniste teaches all the required limitations of claims 1 and 23 as pointed out 
above. 

32. Benveniste fails to teach that an ion bam has width of about or greater than 300 
mm. 

33. The ion beam of Benveniste inherently has a width for implanting ions into a 
wafer. Modifying the beam width of Benveniste is an alteration of the size of the beam 
of Benveniste. One would expect that by changing the width of the beam would enable 
varying amounts of the wafer to be illuminated. 

34. It would have been obvious to one having ordinary skill at the time the invention 
was made to vary the size of the beam as it impinges on the substrate to control the 
amount of the surface illuminated by the beam, and the amount of the surface of the 
wafer implanted at a give time to enable control of the ion dose imparted to the wafer. 
Resizing the beam of Benveniste is a change in size of an element taught by the prior 
art, which does not produce an unexpected result, and is therefore an obvious 
modification of the prior art. In Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 
USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 232 (1984). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David A. Vanore whose telephone number is (571) 272- 
2483. The examiner can normally be reached on M-F 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Kim can be reached on (571) 272-2293. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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